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(54) LASER BEAM MACHINING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laser beam 
machining method which is capable of cutting an object 
for machining without the occurrence of melting and a 
crack deviating from a planned cutting line on the 
surface of the object for machining. 
SOLUTION: This laser beam machining method has a 
process step of irradiating the inside of the object 1 for 
machining with the laser beam by aligning a condensing 
point P thereto and forming a reformed region which is a 
planned cutting section within the inside of the object 1 
for machining along the planned cutting line 5 of the 
object 1 for machining and a process step of exerting a 
stress to the object 1 for machining after the formation 
of the reformed region which is the planned cutting 
section and growing the crack initiating from the 
reformed region within the object 1 for machining as a 
start point tilt the surface of the subject 1 for 
machining, thereby separating the object 1 for machining. 
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[0 0 4 0] COMf- #fci:X ^fWfflJSS 1 1 5lc' 
mhn^> a X-r— ^JfflJ^Pl 1 5 Si, COMf- ^ 
StLTZUXf-^1 1 3*ZW#ft©#»£-&« 

(S 1 0 9) o cnEiD, gt^fflftigl 1 7C0Rj^7t 

2 5i±}i^x-^fca^^T, Wf£7-ry5 5:ttf 

anx*r*i«j 1 ©sb 3 ©ja^Biflnf-ifSWjifr*. c 
<D&xmT-ziz-£&mmi 2 7^lt^^ 1 

[0 0 4 1] ±WMW^\ 2 7{Ct±^*!>X7"-y^ 0 S 1 0 

iisM'r— #tfx-r— s^SiJffligp l i 5{cj2t6n3o xf- 
3ttLOjR)t^P*^PX»*!»10F«J»ta:S{4«fc:, Z 

axf-^i i 3te*Dftji»»i»i*z«i*rRifc»» 

(Sill). 

[0 0 4 2] ^{C. *f«»l 0 1 J^6U— »f3teL* 
#S£2-<±T, ■ U— 9* ft L fcjtaXJ* *fo 1 ©affi 3 OWBff 
: P3e-7'T>5fcH8*f-rSo U— y-"ftL©»ft^Pt±*nX 

xj**i*n ©rtsto^M^n^o fit, 

^-TV5tC?9d ctd^XWX-r— S^l 0 9 J PY«X'r— 
i^l 1 l*1£ffr£-et\ MMW^^drfg^-fV 

stcja^jj^fcsnxjJWfiWKortBPfc^-r* (s 1 1 

3) o ^LT, toX«*«Il*«HtfrP^l'>5fc:}»t) 

Tffltfscfcfcto, imxwjw* i *wm-r% cs 1 1 
5) „ cmaD, imx»*«n 4i"j3yf7^ 

[0 0 4 3] CtilciWl 

-Y>5fcBg|hfLTI/^o ^LTs XWXt— ^ 1 0 9^ 
Y$(SXx-S>'l 1 1 J&gHftS^SCfctctD, *ft^P 

nm i ©rtgflfc^LTi^c Anx*f*i»o«wr-r*!s 



. opied fn m I : : > I S^fi/ oi I 1/1 1/; ()()() 




m&t L?wm^&u> 5 ic^xnanmsm 1 *»j 

S c fcfcj; t>, J±«W>h*fc#-e;tal*JjW& 1 

SClfctfT'tSo CintCckt). JlDlMitl 1 <Dgffi 3 {c 

[0044] si fi»jK«fcnw, imxttmwd i (-^ 

1 *3S3fl U iNXMMWS 1 ©Sffi 3 T'tt/^l/X U 
-If ft L (3 A. H 5£lR £ n& l ><D T\ 

[0 0 4 5] JW±K^Lfe«t'5JcJBl WCfcnfcf, »PX 
ttma l ©St® 3 icWVrFfe^'f > 5 *^tift«^ 

ftauti'f c 3 c fc & < , jmxmmwa i n&m* 

mm t x / w x *^flt ^ nr i/ ^ s mxnmmc-o^ 
x&mnv&Zo i^T. miwc^uf, twxn-»m 

[0 0 4 6] «fc, SHWfctntf, SnxWftWioa 

scorn (cobs, m«¥aM* , j'x'NO»&. * 

«ttf-^i:4«lll(«B±Oimnj*4. ) */Jv£<T? 

So 

[0047] $ft, Si tWfctntix tiaxttmwa l ©<3 
Kffiraxteu— y^ffl^s©-^ ^tty k*v 

■cas^tt, »iwi»i:j:n««i»finx« , niffii:a«o c 
n s o»*ttatRft«w?t. s 0 

[0 0 4 8] fcfc. U— ■ »f3tjStt— ok:(B6"f «HRTt) 

TfeSo Ltlli, HOCOP— ^f^Zi 1 5, 17, 1 9^ 

5(UM?n/:5o©u-f)t%jtoiSia i ©iWcii 
TtiB i 5 , i 7 6 ©# u— yjtttiniw** i ©St® 
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£ft?!RiKtf«£24*SCfc>^iJlfcas 0 **3. C© 
fi»jT?l±H0CDl/— yyeiB 15, 17, 1 9 tcj; 

[0 0 4 9] El 1 8l±U— yjtiBS'aBtte^^SatcllSIS 
0T*&So M©W^l2 3^«f£ 

2 5, 2 7, 2 9%i^T^«o 7 WftiJggP 2 5, 2 

7, 2 Qo^tcfet^TraiijijteEiisnTfcu— mm 
2 3 ^ mms ntc u-*r yt tf-ooMjs cm tf * 

fma*aafc?ijiioiefi:»«-rs c t tPiiin***. 
20 [0050] K2« *mmj&m<Dm 2 iico 

W^ai?£»So Tta^'ffi^^inx^^^-^JT 5 ^ 

So C COMTslt, ytmmVktfmt LT L i TaOifrf. 
4SIJiK ( 4 0 0)imlfi<!)Eii7')xA CSS) ^ 

[0051] m2mtcmzwtmsi*. m 1 4 K^tv 

-iftiaxmwi ooMii 9, 02Ot^t8l^5 
M?na» hi 9M12 ote^-rseteot^rsiw 
tic Emm?vx"3 it*, s^a^Lio^x^ 

•>-h3 3 i±. Sl*?fiA3 1 *«Rf-rsfflBOB^ 

^5. 7x/v>-F3 3ti, *>/W^3 5EMK 
«{B^l 0 7X{c-tr-y hSnSo &3b\ )±«* 
?->i^3 H±, 0 1 9tC7^^nSJ;^{c. ^(d50»f» 

So Sfftf/WXf7y , 3 7tt@KBB3 9^*LTt/^ 
So Ccois]g§gP3 9« % Eli?-?xA3 1 

40 3 9 <Dmcimi£<D®ma (8O/1 rail) *TO 

(S?tlT^5„ i2 0li, JEH^^x^nS ICO 

ftfflcoZHC&Mfflt 7 9 tfJ&S 

SnfcttS^bT^So 

[0 0 5 2] i^tC, 0 2 HCS^^T. S2^lJ{C^S^ 

^mmt^^ytmmnun cmzmtc^r^ l 1 t 

a 03*^*SffiB* : ?'>x-'N3 1) 03t»iR1f1S«:iBU 

fi-r* (s 2 o 1 ) o Tfe^iRWiStt. ^T^ait^^ffl 

50 si:, *©»JJ£*SJftfc:»"^T, ^WMUKWLT 
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(8) 



u— vym i o i ^n^-rs (s 2 0 3) 0 m2mi^ 

I^TJi, l*ttS^l 0 6 4 n mT-ife^/^l/Xife (P 
W) ^COYAGP— *f^3IS5nT^?.o iKDYAGU 
— tft±, ^l/X^^UPmiSotf^ OH zffeD, ^ 
;l/7>^6 nsT-JD, 3 0 0 jt J T' 

fc3 0 Sfc, Y A G U-f ?.Hilf?n5 b-f » L O 
XsKv MI«. 20(i mi!T'fcl) 0 
[0 0 5 33 *fc, WW^*m©J*2*»JJ£?-S (S 

2 o 5) o wwmMLtmoBuwMfe-stizt. *v>w ™ 

— f^L«ftM<0$fii (H*J«) fcftJ&TS (S2 

0 7) o b-^LO*^co^tta (&»ft) fi. « 

[0 0 5 4] H2 2t^?n§<fe?C, SBROU— IfJtt 

j(Ot^QOffiB«fc ffitH7-)iA3 

1) oas^6j!S^i:<i5teffi«-r«j;^tea:*o -ra 
xf-v?i 1 3©»»lx«»iW*«fioBlff*=JSaS 

Ltss^nso x-Y-z«7t-y c#n 

iBJBIRtefc^Ttt, XiXf-fl0 9, YittxV— 30 

1 1 i&t>*zfflxx-^i 1 3»c«fc9#i/ssns) ±{c 

ISg^nfcffflt? 1 0 7tWLt'>iAj/-h 3 3fc-ff 
»*ftfc«*f*fft*m*«lfrr3 (S 2 0 9) o 
*WBfiD«B*«F**i:, tSUfflftiSi 1 7*^7t%a 

t, a«*? 1 2 1 ■v<owsm¥k\cm^x, it—wt 

L <D*^^»T^*«^©Sffi±(c{4«-r S J: dfc Z 

(s 2 1 1) o ccm m^ffl^jii 1 ncz^rm 
tDtizmnm?**'^ 1 <Dwmwmmttnmm^ 1 2 40 

1 K«fc»>S«U JHiix-*M^i 2 5*% ttflMgJg 
?=f^«^a®±T*^%^ t t 5 u: ZW^f-^ 1 1 

5„ 7t-^jsp»i i5B, a«7*— ^saswi 2 5 

frSOffl^fftS^'T, ZHfiXx— S>1 1 3©#ft(j 




f#M2 0 0 3- 1 4 5 8 



[0 0 5 5] tUKfflftMl 1 7frt>&M-£tircyt07* 

(S 2 1 3) o CCT-ti, «IWf*r*«^Off5Rtf®«T 
*fc*ttSLTi*Jg* ftfc U— if it L ©MMiOStiS^ 

zimxx-^i 1 3*u— *fKL<Dmmmc&W] 
z&z&viz, ±wfflfflffl 1 2 7 ^f->*aw 1 1 
5 »ca*«^*3M5 , m^M^stt/'cx^-^siiffliaj 

1 1 5tfzfixf-^i 1 3«Dgp»(a«*fBijiBi-r*o ± 

ra^snrc v~-*ftt l z$ujx 
ffig^T-rs (s 2 1 5) 0 

[00 5 6] U— !f Jfc L ©jftJtjSOWBfWftWJROrtffl 

f— s>i 0 9SifYMXf-^i 1 i*&mzi±?> (s 

2 17). IfttSl 0 1 fr&fcHftfSiftfcU— *f«L 
fciu 0 2 2{C^^n^cfc^fC, MfflU^Xl 0 5fCcfe 

•3, m&?&®&&3 9<Dmcj&i&-£t\ftffife<Dmma 

§ [algggp 3 9 ©IHteJBJSSftfclBBWc U-if 3t L #BS#f 
1 2 9"t»BlRLfttf6U— yjtL^BBWStlSC 

[0057] ecu, «nw*f*««teBaj»*n*u— y 

cfc^tc, £E«S^i^3 1©Sffi (U— ITt'cL^AW 
n5:i/^ST'M?n5„ COi^lc, EISSSP 3 9 tc u 

[0 0 5 8] U— IfJIfiWl 0 1 fr6tB*f«*lfcU— IfJtt 

fr, «j»f^*»5ft (sit^^x/NS 1) oiisifl 

[0 0 5 9] ^[C, B2 3~H2 7fcI^T, U— 9* 
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©rt^fc u— )t l ojfcjtjS^ffia-r s «fc -5 ic u— yjt 

05fi«0*li:fll'RJ'5'^ili«9S l ig«3n«, £ 

u— yjt l ©jfcftjStfu— y # l ©ftfSfcssM-r s 

[0 0 6 0] U— ffftiBl 0 1 fr&J±U— f^LAV^l/ 

H2 5fc^Sn«J:^lC, «®T*f**ffl3 2©g¥ 

9H©WWI*ffl< LT\ M?n§^77 ?m&9C0%(. 

U— *fftL©^St#ft**(,Hi«W#*#ift3 2©^ 

- V s & -s i/ -> « y ifflx t— cD&mm&<D mm^itz 
jgbn*»at;«»f^*r»3 2 ©^wMJi^a < -rs 

[00 6 1] ±aLfcBrS©«Wf><* — i'tej&'aT*^ 
^^AWlQ^SnSi (S219), lasw^ai 

?yj'iii(«9*^s*T, imimiim*9?v9to 

&9&&&Ztl1tti.WVVm?Z (S2-2 1) „ 
[0 0 6 2] 02 8—03 2%#iLT, 

:7>*;l<^3 SteSEjeSnfc^i'^— h 3 3 fc««p^ 

£--F;bggffij^©(07?x-£<f) fWLTl^o *0J± 
i-«Il^LfctfT'?5„ **S, 02 8-0 3 2 *C 
' opied - IT! : : 
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[0 0 6 3] j±SiR?^x^3 1 J&^BfSBtciBS^n 

7^7 7"3 7tc3*JiS^-Sffi«fc:!a§l^-vy ^ 3 4 fcifi-cJtt 

7° 3 7 teifi«t> L< tia»*-&fe«88T»!a5l#>^'«« 
^SftS-arSCtfcJ;*}, 0 2 9 testis i 9 fc, » 
51*-+ V* 3 4 i:Mt5Mf/WXf-yy3 7 <H 

10 MtSElf^^Xf-^S? (E«?^x/n3 
1) £r®«2-tir3i:, l3 0t/T$n5J;^t, >>x^ 
->-b3 3©Iffi a±«ifi?>>i/N3 1 tf«#2?tt'fcffl 
©*ffi) ffl!l*^^K-r«£E1t-r^-rx^-y^'3 7fc*ffS 
•#- *{SBfcinj±^i- F;l/ 3 6 **£ff)2-b»:3 0 

[0 0 6 4] jftnJE— — 6tf9i>Nf— F 3 3©g 

ffiteaSLT^feMteftlBE— — F;I/3 6*»»l*^a 

^x;n~>— h 3 3 3^ffi*-r*i:«fc*n£E-— K;U3 
etciDffiffiiK^x^S 1 fctta5fr5JS;fc«:0ttn£n 
T, ^^■y^ffl«9*^^5nTI/^'>a:^g|S^{C^ 

/±*JS?">3i/N3 i©affifttf»ffiST?/S*r*i:fcfc: 

cfcD. ssiB ; fj/x/N3 n±. 031 ic?K^nsj;3 
i^nt, ffif;ux^77°3 7^Eti?7iA3 

l^^I?n5i:tK%5„ ftfe, ->x/v>-h33 

jnssif'wx^? 7°3 7 tMm-r z<D&m<~c t 

[0 0 6 5] Elf/WX^77'3 7)!)^f')xA 
30 3 lfr&tfJSSftSfciRSIf-ir-y ?3 4&tfjWE:=.-F 
;l/3 e^r^x^Nv— 1- 3 3fr£>Mti%Jjfalc&m-£-& 
Z> 0 1851^7*3 4&tfinffi— — F;l/3 6ft^»-r*. 

3 4fC^«LTV^©-C : \ i3 2lC/T^MJ;^i: > ^ 

i^-hssfrsunscttaso c©t#, 0 

-%0 3 2^EPB73fpI(c^t). ^?ntK?lft7 
^ 3 4 fCPK#LTl,^J±S7WX^-y:7°3 7 V x. 

-i5t»o«to0fc, ®5ise*i2»T, mm*m5\-?% 

if)xA3 l^r^i^icLTfeiV^ SSift^ 
so SCttfTtSo 

267 on 11/14/2006 
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[0 0 6 6] CCDi^fc. mzmic&^Tli, JfeftfflU 

vxio5tio, u— y^jgi o i bum* nit is 
A3i) ortapt{fl[«-r*«k-5fc^fc-rseit^ 

*Kf8/jNa^9'v*iSi«9 3a««fiji*n*o 

fe««>-t<fi<ftSo aft. ftSS®tt*mte. ftS^'ffiW 
£3o aft. ^V-V^e^F^-y^fc^S^V^^^^Jrb 

ttrntetuz. cnsoiss, s^flwctntf* «& 
*„ 

[0 0 6 7] Sft, !»PlW^9JfinXl±S«@Eft#fJ:J: 
[0 0 6 8] aft. ftlffi-— H;l/3 6*ffll^TJt»jfltt 

tttt (JEttsft^x^s 1) {cjs*^*n^^c ttcck 
0. ^9y*««9«j«*s*T)ieajfltt«»*«iwfb 30 

Tl^OT?, Jf$/£2ftft^7-y^1gil!(9©{5^{cTft3§ 
[00 69] £ ft. *«&<DIh)£8£I$ 3 9 tfJ&SS ftfcffiS 

i/N»^rt»tejfctt£tfttii-r « i ? tc if l * 

SSgP3 90lffl»c}gj«*nfclfflHlOffi«t£:*i/''T, EEttii 

[0 0 7 0] aft. ftjlilttfcm GESiR^x^S 
1) O&M&I.WiU'— •fJtL*j£SLTlltffcj£*U'— 

[00 7 1] aft. S2tWtfel/^Tt4, 5MHSM*tfKfc 



[0 0 7 2] aft. ^2^IJf<:*3V>T«. (*^-y 
9 ) ©Jfcdctf U— 9% L J; S ^gSftfctaXfc TH 
51 £ ft -5 ft 46. £V -V ^ y K * -y £ f c «fc S £V v- V 9 ic 

tttftt\ £ft. fg2#!Kc:j3^Tkl:. ±iEbftJ;d{c. 

tSxE Lftm 2 CTfcPSS^ft « fe < . 

jRWttfcwjsbTiiaamfiB-eifeSo aft. S2Mt 

Ml 0 1 fcLTiSJS/WXU— tfJtffli (ftfc*.ff. 7x 

(f s) u— *f) 5rffli/>5ci:t% mmm&it 
<t ~> *««f*j#tt©g<fc£?!W3 b t * 9 v z mm 9 ^ 

So 

[0 0 7 3] aft. — f ilDlSl 1 0 Ofcfel^T. Z 

7*-#XlSISE£fr5<fc5fc:LTV3tf. CftfcPS^ft 
£Ci:£:<. ftJtffll/VXl 0 5*U— ifftLOfttt* 
ifflfcSHft*-*** C fcte«fc >? 7*- ^XliU^? «fc 3 fC 

[0074] aft. FiiiigB i oofcfe^r, m 

lOW/^-ytcLftAbtXIiXf-^l 0 9&.tf 
YttXf->*l 1 l^ltSi^tLTI/^^ Cft 
{cPBSftSCi:^. U— 9*)tL*0fao-W»f^^^ — v 

[0 0 7 5] aft. «&SI^'y^ 3 4 tcJEBig^x^ 
3 1 *-&fea»c, M±^- F;b3 6 fcfc DffSlg 

MCi:%<, toBE--h*;l/3 6fcJ:*3JE«ilS?^i/N 
3 lWtftit, ^Kff^^ftftffiW-rVWX^-y 
^3 7«rK§l^--v-y* 3 4 (cnR«?-y:S <fc -5 Life «fc 
l/^o ^rfe. ffilft'^3 4Kfflif')xA3 1« 

3 1 *«JWfr« C tic «t 0. ^J»f»Si^ftftI±1tT-VW 
X^-yT^S 7©^MJ^®?l9 L - ; V"y ^ 3 4 {cTWtsftScl 

[0 0 7 6] aft. 1 2 1 fcLt^SSfflOt 
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-f^n-fy 1 0 3»5fttoDEA-7 5 7 
-*ffl</\ COA-7$7-l:U- tf«l 0 1 ^cDTeB 
0 lAOi^^WJt^^^Wi 
^^EtSrr-Si^S^feSo ft*, <r 7*— #x 

[ 0 0 7 7 ] m 2 (WO«iS^ 6*56WO#**WTtcW 10 

[0078] 

b-+/7 1 cig^?.aj*f Lft W-»f3tt*, ^-om^t^tf 3tS 
[0 0 7 9] *»Wt«*3tta>fltt«»©W»f*ffiT» 

5 0 ^± #S3tffi T?0 * 5 -y * SS*««*-r * Rlfiltt «A 
T<g<&S 0 £ft> ftS3fif£WB«\ J&SSnfcifcSlgP 

[0080] mrc *i%wici%?>ytmmitttm<Dwmjj 

[00 81] Sfc, #«l|llK:«SftiSiffltt»iB<0«J»r;£ 
K # v * fc J: S #V ~> > 4f fc: fctt K coif MS, 

ssyiaJSoiHUBA^uscfcaai^o £ft, *5£Wtc 
[0082] afc, )taiflit««fj:t±, ttaoiattaj^ 



mcMK&mfLW-? <s i; r> ic is-*m*MkK^ zm^ 

fc: t± % ^g§-r a EisgBO Htc J&S * tx ft BR$© feB *5 

[0083] sft, qfe«ap^figxstefei/'>T,.)t3S)ai4 

[0 0 8 4] 3; ft, acJtSBJgdUlSJCfc^T, my£&*: 
5ct«LK CCfcSfc:, ^K^fiScXS^fct^ 

a 0 

[0 0 8 5] *»Wfi:«*)tS3fitt**««>W»f*St±, 
U— If^M^^taitLftU— *f^, ^O^^^JS 

<D F«33Pfc W S t>"^ OJfi§©» f c ^ ^ - y * £jg 

[0 0 8 6] *^Wte«S)tajfitt*f»0«Wf*ffi-p 

L^ir^D, 5g«a*'«ii6Tffi<. ^y 

«o *ft^ ^V-V ; e>'F*-y^^J;a^V^>^{cJ:|:L- 
il14«^?»«W?nft7tJgiitt««og(>&tM J friii: 

*<prffii:ft«o cnp.«$gm, *«wte±na. ®#>t 
[0087] *aw*c«*)tt3ajfltt»iSo«iwf7S' 
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[0 0 8 8] *%Wfc^*)tSifi1t*f»0«Bf75' 

at*3^r t±, * ^ y * <D&mff ]s—vytic «t zimm 

y K # >y £ (c <fc £ #V S' > ^ K 43 i> 7" Ix— F OB 4\ 

«t ? fc * 5 -y * ©JfMtf u— tfftfc J: zimMbaxicx 
mm&w&itw d a < «t ? < * - > t r , ft 

[0 0 8 9] MlStfe^T, J&SSnfc^v 

•y * SrfiScg S c fc fc i t> JtSifi'SWW^Wr S C 

*i it * 5 * s ■& s c t «t d fta mmtn w 

[0 0 9 0] Sfc, tfWrlgfcfc^T, WffiS5«^ffl 
COiSfc* 9JBfrlSfc::6l^T, fta 

[0091] *^tc^sjt2iatt«3»o«»fsett. 

— »f)ttw^6ta»*ti/tu— 

3fiit*m© ftauc&a-r s «t d »c ayt * ft¥*? 

[0 0 9 2] *»Wte«SJtajfltt«»OW»f»BT» 

©rtgflfc&e-r s«t ^ u— tffttf jtift^ns c t x\ 

3JMP^«Sn*o ^bl, «J»r¥«tf, ftaifitttt 

^ v If ^ 5 ^ fctttsBSffiT© * ^ -y i> m&K 

Sfcv ttyF*7 £{Cci;i>#V isy-FictfcLT^ 
<tsc fctft**, i ooftaatt 



[0 0 9 3] Site, #fgW£fliSft8&ig=»SB©«»T8 

t-co k 9 -r y u -t ^, itztnm.-? % c t &v z % 0 

[0 0 9 4] *#gH^{C^S7tajattM«««»Tg 

[0 0 9 5] *«Wfc«*Jt2jfl1±««o«JWf«B«, 

[oo9 6], *«wte«*Jtajfltt«»o«i»fStB-? 

si^77*«^5. ^lt, «i»f#©*v ^a 

o^tM^ns ^ ^ -y **ja«s-&T3taiatt*f»* 
«»frso^ 7^aai4#««, ^aatt«^©7t¥W 

U < f±Jt^«*fi»SS«{i: i I? M?nte ^ 9 -y * 

[0097] sfc. *s6Wte«*5tajatt«»o«irrSt 

Btcfet^Ttt, 4:^45*^^46, %S!»f* 



( opied fn m ! I S^fi/ oi I 1/1 1/; ; . ., 
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[0098] #%mic&%yt&mmt&<DV]tsm 

y £ t J: S #V > ^fc Mi7 U— K <D» ^tt, 
[0 0 9 9] Sfe, #J»rf©f±, ^2jflft«^U:|S^j* 

5 7tSJ@tt«« KjStfj * BJin L t * 9 y * £ •& 3 
J8-r*iHiiS»©iBl»c»j«*nfeH»ott«tefe^T, ft 

[0 1 0 1] S/c, ft^*?te, lilBfflSKU— 

frzmtrzzttfir-zzo 30 
[o i 02] mrc, M?t&*i'-*fft<Dm&£&m-?% 

Wlfc3EM-ra7?l«Ifc^«»5-«i:Sfc&©#yfc^Si#a* 
[0 10 3] 

[01 04] sfe, u— yjtoHawtct^aMiwa^rt 
«5te«j«sn^teix«*wtcWLjc**^*T, Minx 
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[0 l ] *HifiiBggfcGis U-fiDlSffitiotU- 

[@2] 01 tcisvrinijtffcto© i i - i i mtcm-ofc 

[0 3] *HafiJgfi8te«« U— *f;taX#i£fc:J:SU— 9* 
/jox^oiinxM^o^tSHT-fe^o 
[0 4] H 3 K^-TinXJWlW© 1 V — I VlitfCTSofc 

[0 5] BOfc^-rftlXj^fcWOV-VIBltcffi-ofeBfB 

[0 6] *Hifi^|gtc««U-1f*nX*afi:J:oT«»f 

[0 7 ] *nn&mfc&z> u—^rimx^mi^f^mn 

[0 8 ] *nMBMic%%> U— «f taX7j J£<Dg§ 1 XStc 

[0 9 ] ^mmnmfci&z, u-^rijaiiyjm^m 2 igt 

* tax # * to® was b -e as * o 
[01 0] *^«}BIB*c«*ix— »ffinX35rSoJB3XS 

[0 11] 2Mlfl0gJB*C««U— »fJ!raX75rffio!B4xa 

[012] ^MMJ&mic&z iz-fitmi^ati D ««f 

fc0Tfc§o 

[01 3] Jtmffl&mtcm&is— ^tanysmc^^u 
[014] ^mmmmcom 1 0uk:«s ^ax^s^c 

U— »fftPXS«O«HS«ldt0T-ife«o 

[01 5] ^mmmm<omimicm^iy—^f3ax^m^ 

[016] ^mmnm<Dm 1 0»j{c«* u-+firax^tetc 
i »)«»fBi&ga^^->*iKwr«/'ci&<DAnx3**!»o 

[017] u— y3t»^a[»teM"r**iisfi}B!iRoaii 

[0 18] U-ifJttjBJ^ttRteBB-rsalclSESSJBJIRoai 

flRjfcffi*fls«ou— ifinx7Sffi*wwrs*3KHTa&* 0 

[0 1 9] *4ISS»ll8©S20!lfC*VT. ^x'v>-h 
(c«W^nfc«ft| ( r)jEa»?'i7i^^-r«BS¥ffi0T- 

[020] ^.mmmm^mzmic^-r, ->x/v>-h 

[02 1] 2 MiC«§«»tS S^B|t 

[02 2] *||«BBlllo»2 0iJfi:«*«J»f*tete«fct)U 
[0 2 3] 2|s^lS(SJgfil0^2fiflJfc«SWWf*ffi(cJ:t3U/ 
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[02 4] 02 3twt)taitttfflOXX i v-xx 

1 v»u:?9-3/£8ffBBHT*a6*o 

[02 5] 12 3{ci^ftSjE14*ffi<E>XXV-XXV 

[02 6] Jfeft£©#SftiI&*iI< Lfcig^KfcttSBI 

2 3 t^-r3t2jfitt»iS<D X X V - X X V Stcffio TdS\ 



[02 7] J|tf6£©»»ii£*:S5fc:iI< LfcW&fc:* 
»t SB 2 3 tC^-T^SifittW^© X X V - X X V£J»C?ft 

[02 8] *n*»jBoft2 0Ute«*w»f*ffi©as i x 

[02 9] *HStl^||0m2fi»J»C^*«J»f*ffi0^2X 

[030] ^Mmmm<Dm2m^%^mm^m<Dm3JL 



[03 1] :^aBB8©S2fflte«S«W#ffi©SB4I 

[032] &mtimm<DWS2mic&&vjmftfe<owz5j: 

i • • • flni*f 3 • • • as, 5 • • • WWi^ 
7 • • 'ttftmm, 9 • • • *^**iis«, i 

1 . - .<>y3>!>i/\ 13 - ■ • rSBMfWS, l 

5, 17, 19, 23 - • • U— ffftfllL 2 5, 2 7, 

2 9 ... t n'jtsggp, 3 i • • - jssifi^^v 

3 7 • • •ffif/wxf'^, i oo • • • u— trim 

Igf, 1 0 1 • - • U— tfJtW, 1 0 5 • • • Slftffl 
bvX 1 0 9 • • • XffiX-r— 1 1 1 • • • Y$ft 
Xf-^ 1 1 3 • • • ZlffiXr-v', P • • -mTt* 



[01] 



-F- 



> E 




V 
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4#|J82 0 0 3- 1 4 5 8 




32 1] 



^J~S205 




, 3 

| ®mH*ttm<7>aif&ztmtiii£i-i#Ki.tzM>>tg.mx<st*Bk& | — S207 

|x-Y-Zt^T-^-hl-ea»^»fclattiaJi[=glBr»K««frS« [~ S209 
| «IB^»^gBlczWXT-i?7^,xag~h --S211 

| wmsHtittMiDBi j-a^agf^aa;L-fcfca:iair»ai| ^. S21 3 



| Hra<0agr/<»-^WS'i7^y^»«5T | ~-S219 



31 3 M3 
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WBMftftron-gi)rafcgl=.fciJg)Bi ( -S221 



31 .a* *» 
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(so int. ci.' mm^ 

H 0 1 L 21/301 
// B 2 3 K 101:40 



B 2 3 K 101:40 
H 0 1 L 21/78 



mm^mix rumifHj 1 1 2mm<o i mt* 



#|5g»i4^rf5rU^HT1126Siffi©l 

F£ — A(##) 3C069 AA03 BA08 BC02 CA05 EA05 
4E068 AA01 AD01 AE01 CA11 DA10 
DB11 

4G015 FA03 FA04 FC07 
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